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AajjIaI] kitljialU 4 AlUjSlU JjaJi ^JaaJI pnlVill) AjjLjjiJl o-aljiJI diaaJI I jft ^fl (j-jJ 

J^lcj ^jV^j"' 1 ' ^Ljfill Jjx!t tlulii) 1 MHz JJjj AjIx! <LuL^£}1 ^IjiJlj (f.l«Jt A^tualualalj 
^iLajll '*" hjS il. jjjIjiJI qa t Ji hi l^aJI liUxa LLajWI Jjj)^' O* 4 'l)'' v * a ^ A j)J' " ^jL*^ ( SjJ^I 

(Jj^j. 2.5 hr ^LaS) <>Jj 1500 °C ijj* AajJj cjjJj 5 cm cJtL 50 MPa ia«-iaj 

tlulS JjjljSit Ajaju SjLjj jjjUJ <j^ 2J q^j^' sjjSitS! (j^l^aJI <Lui|p J^Ia tl>a_J( 

^mUaJIj fUJI ^Lualual»t £,) Jaj jj.AjjL^ilj AjjLjjaJl UmjWI o^b* iJ %30 j %20'%10'% 5 
%5 c>) Jajala <Jluu JjL JjaJi ^^laaJI o" 1 ^ u!i Ux£. JjjI^SJI 4_ujJ sJLjjj ^le Jluu Jii AAjjiail 
O-aHiJl jj %30j%20 uiu^l Jjc IJa. uLila jpUll Ojlj Ufl%10j%5 t^ull ^ ( %4.2 

jjjljSil Aiuu SjLjJ JSj £ jUilJ k±aA*l\ Aili&il ^ £j) tisj Jakjj.^JljjJt ^ (4.5 J%4.6) tja*l\ 

£y» %30 jSjIjSlI AauJ SjLJj J(JJ2 ^ 1.434 gm/cm 3 1.518 gm/cm 3 <> %5 
Jjftj 1 KHz jjjjJI jjfr £)j Ja.j jaa ^k^ 1 u^b^ 1 Lai. 1.586 gm/cm 3 1.541 gm/cm 3 

djluiil Aajj. AojL^ill AjkuajjJIj SjjaJI J^ilcj Jjsdl ilulj] ^JacS l%luJl %5 AiuuJt 

JJjjJI iicj 30% laaiuJl 4_uju UiSc (jjA (ji. JjsJI ljjIj f LuiuiL 1 MHz JJjjJI Aic 

J^lcj AjJIj^I ijL-ajSiJ 5^uS Jal IfLlij (3.15 ) J>J1 ^ ^ J^saJ 1 MHz 
^UaJ- iu.i,j J!jU <> f lc Ji^j. ^IjiJl ^Ic ( 0.0255 « 4.47*10" 8 Ohm" 1 cm" 1 ) ijM 

,j±a 5% <Uuuil Ale jjoS Jluu JlJjj Ajju^jdlt jL Kjl nil Ajuuu sJLjj J-a Ajj AjjIjj^SJI ^[aaJI 
10% t-iuull Jjfr (j^aflLiu IfJjj j»l LLwjiVl J-a AJjlla 1MHz 200Hz (>^ JJ J^I 

djluJl Ja.jj. UmjJVIj Ajjlia A\uL^£il AjL-aj^ A-»jfl jSt J^aaJ 30% V-jJI ^Cjt 20%j 



( y- Al 2O3) LL-»jJi-L»lSj( a - Al 2O3 )LL-»ji!-tiii UiS jJS nn LL«jJ vS J^jj 
. Na2 11.A1 5ajU«jiil U SUu a j jjfr tr* j ( P-Al 2O3 )LLj-«>!1- Hjj Jii ^ UaJ aajj j 
VS <i»Sj ' ^kj^ 1 U^b* iji^-l JsSM JluJl 4 ?j±ix£ UaJ cr*-"" J 'Ot-Al 2O3 2O3. 
j a- Al 2O3 J\ J 1000 °C Sjba. AajJ UK^i j-j-a. JjaJi j AiiJ jj& Ux.j3 
jjfr LkajiVl (sintering tUjSj 3.9 gm/cm 3 UjsIjS £jSjj 2050 °C Sjl^ AajJ 

(1) ) SjljaJi SioUa SjUSj Sjja. AjuLtfS Jjb*S pJii-uj (1800-1700) °C Sjlp. CjUjJ 

US t (Al 2 03.2Si0 2 .2H 2 0 )0^tSB <> U-jMI oailkiu.L < 2 > AjcUaj Kang (refractory 
ja.j jU (porcelain dielectrics ) AjLiu^t AjjL^sil Jjtj^t ^ UkjM f-iliuu 

ji^l (Sj*La SjU) (K 2 O.Al 2 03.6Si0 2 ) jtf-JliB j £tfI>KM a - Al 2 0 3 filial 

jJaa^lt (^LujjjII J j US <3 ) J fliaJVl JjJj 1350 °C iSc JA»J! OA-jJjJt 

Ajjjjil i—ujoISI (j^ J'^ *il (jjluyjol! (j - ^ 4jU« I J ujSj jUujilill j JjjIjSil j ^jijlSil (j - 
Jill U« AuM flu) <ji AjjjL tliLfiHijl dllaj V LkajlVI u! "rf^ U^ij jUuijIiM j liwjJVI j c^jlSli 

. Ajj^xaJI £t\"<Ai '""\\\ jjSj tj-a 

(jj^' M^jVl ^jUjjl I'lj^l j^ujliuj LjJjL LuSjJ ( OC- Al 2O3 ) <_yijJI *JJ* *iVl ItUlSjl ijllj -J 

Al a l a il uuljaJI ^^jjfr t-iijJjS AjajaSI ^jjia&l CjLjjj) Ui t ^^uil^util JSuJI Jj^ AJLuil 
Al 2O3 "r^J* if" Jj^ cJJ^ni^jVl j 'ryjp ( A ) JS*iit jjJajjjt Afrj^ n\\ 

(5) 0.138 nnicsjluy O 2 tJUil ojjV! >a uL^j 0.053 nm^Uy Al +3 

Sparg- ) ^Jiil tjUuui JJIj*S Lk«ji^U JUaluil Jji jlS du^ AjIwI^uJI S\yA\ AcLLua ^ AaSjjl 
AajjjjilVI Ujlfrlibdil J^ui yja .-.1 >l a*., „Sfl ^ iJ-^JJ Uxjji Ajjn^ati '"'jjjlj ( P^Uge 

(> Uh»jMI oiUiuil ^auUi^ ( red mud)>»^Sll ^1 t^Ulay* (7) (2002^Ua.j Youssef ) 
(j* jJaa nil ( ceramic tile) ia^Lil o^b^ Qj'"^" ^'(cJ^UiVI auj^jjAja) CuiuSjjl\ j»Lk 

^jjja jlafl Jjjw) liwjJVl Jja-u ^ flJaiuilj MgO-B 2 0 3 -Al 2 03j»Uaj £>AUa (composite glass) 
jjt Lii«>!!5U o^atjaJl Sjjjc cjU.ljj c^ja Ijflj * 8 ' (filler) SjUS (l.lmicron 
UjSbj 1524 °C Sjba. AajJj SjjUJI liujfcU Aj^il Aj^I (9) (1991 « LinjTing ) o-jJ 
( particle size distribution ) ^j*^ 1 C^ 1 2?dHj( MgO ) ^ j *^ u L> 11 jj*-SjI ^liUaL 
djlu. (10) (1984 t Stevensj Evans ) o-p dJjs. liy.jBU A^UAaJl Na 2 0)^t>iil 

-1400) °C tjj* ^U)J lie SjjlaJtj ( P"A1 2O3 ) UmjJS-Uu Sjjiaa^j ^iUik JjJlS) 
Yeh ) o-J J US.AjlulljASt oaljaJlj Aj^a-aJl A^ljJ j!sLa. j> 4 3ilLL«(1700 

UlojJ!jU Aj^-oSI a^A\j (<_i^SiS!) AuHSl JSjL- ^ ^^u^l fcUJ 2 ^ (11) (1988 t Sacksj 



Berry ) <_hjJj. (1340-1180) °C USSi* AyE ifo* cjbyj He 

Al 3 ) AjUJI IImjJVI auJj 4j1*- ^ MgO <> v 1 - 3 Jj 1 ^ <> ^l^j jjMj (12) (1986< Harmerj 
<> JjJj MgO ^itiaj £l J!jLL <> t 1600 °C Sjl>* AajJj SjjUI ( a - 2 0 3 

cjUnhMI (j^ju ^ ^.iliuu litajJVl ljj^j- ( densification rate Jj*-»j ltAW^ J- 4 ^ 
AjJaJi Sjaj) AjjjLJI (13) (1982 < Travers j Aldebert ) o-p Jaa AJlc SJ^. ^Up 

Z±Aa UwjJi-lil! ^jUU iLjUjjjjaal! Jjj^ 4jouj!jj t 2000 °C Ajlii ajj*. CjUjJ He i(lgj!>Ulju>j 

US.^ja^SjSM £y» jjSI cjUjjI ( mobility ) £l Ja.jj 1550 °C ijj* 4ajJ He 

jiu.l£Vl <> %1 cHl^l jHb (14) ( 1970 < Perry ) Jjfl <> ^^■i 

Sjl^. cjUjjj SjjU UmjJVI <y* ^jLHJ t AJ>J1 o^slpJt c? ie( CaO t Si0 2 ' Fe 2 0 3 < MgO< Na 2 0 
- 25) °C Sjb- O&i Hcj 9400 MHz 4jU <> (1750-1600) °C<&±» 

jja-w <> £jjlu t ^jLHJ Aj^aJI AHJI (15) (1987 cAjcUaj Pasks ) <_k; j ( 400 
iJjA. AajJj Sjjist 28 %Si0 2 j 72% Al 2 03 AHjj i-iuu ljj^ ( sol-gel ) Aijjlaj 
^jUi! ( 10 6 -10 3 ) Hz *|JJ>3J AHL^lj AHljJ^I u-ljifl (16) (1999<*U*i) ii*-jJj. 1700 °C 

MgO aJ-uHLaJt AfujSjS uuii i_flUxai 1500 °C SjI^ LL-ajlV! 

Promdej ) fJiiu.lj .( %10 <% 6 <% 2 ) Si0 2 ajiM j (% 0.5 <% 0.3 <% 0.1) 

lliajWl <> 3iliui AjImI^ui ^jlaj jJ-iaaai (slip Casting ) i-iuail iLjla' 17 ' ( 2008tAjcLo.j 

^jjja jiafl Jjjw cjlj (Nano powder ) j»cUil LkajWt Jja— (Translucent Alumina) 
l$ia o^b^ Sjc !>*-j4j (1250-1450)°C lib* ^J-^ Aa^ 1 V -6, j) 0.17micron 

9^1 ^IjiJI A«uil;J J^li. ilaJl ufii^j,. . Jjal! ^jlaaJl a nlViHj Ajj^JII Ajjgyll 

Ux»jJVt o-^U^ °/<>30 j %20<%10 °/o 5 cHl£ ^3% Jjjb^l V-j » J kj <J^ J u^j^ ■ *" 

Jjiaail(l) JjJaJl L«JJJ'(-Si0 2 a jjj!jS-UJi)lliluiJI J|>» j» j iijtyt%td&l 

AHL^l JJU3J1 cjjja.! djja. .%(99-98) SjlSL (a -AL 2 0 3 Uj-jJI-Ull ) liu^JVIj. l^AHi 
( Atomic Absorption /Flame Emission Spectrophotometer ) ^jHl oaLaiaVl JI^a 

. (Shimadzu AA-670) & 
j (jjjjaJl jiaAJl Jj«-> (jjLjaJ ( Coulter Counter Multisizer )5-«jJal« ru^VwnlUS 

Jja-ut a il ty> (2-0.5)gm '-^-i ^l^jai^l (4j AJjSft Jt>ait Jj^Lui^i < *J»ijjJ 

orthophosphate Na £jj ^ <J-a>» Jjla-« ^ j^jj ^3 AjLua jlafl jjJjjj Jj«-9 o-LjS Jl>»it 

4^32 jjC Jjlxa I jft <j3Jjj UHcji » ift ^4 J^bull uuillail Jjia-^l jAj( trisodium 3PO4) 

jUaS) J-a ' t " <LuL^£ Lj];Ujj) 1 aJ 1 ^jj^ 1 n nil tlilxua ^JSH (jli <Laj^laiL <-uaLiJI AjjojVI 

^JauaaJl j^Jsj j Aqjlin^VI ^UlaxJL t <LajIalail j-a Jajj^aJli IBM ^j^uLiJI jiUalil Jjji. tlibjjaJl 



jj*.iuuj Lr &*i\ JM Jj«-9 (2) Jjl jaJi c#$j ^ka* J* tuj 2 (C)j (B) jiiiSn 

g jUIil j:'^^" — 2 



(jituiaj Sjjfl ^ j ( Mettler A 50 ) oijj-aj lauu IS J^-i ^jUiil cjjJa* 

f La cr^^>J (JLU J L*^ *JJa-»Jt Ajjjj^l i-i uu 3t £«ajJJ '^tjjit (^Sfr 200 gni4 10" 4 Jj-»»j ^Xaj 

l^uU ( P.V.A )3iaj^l SjUI <> 0.5 gm (300-200)ml >i« 

Magnetic ) w ' .i - JaiLi <Lkuiljj jJaLsJl Lu> L-muli Jaiauji( PH=3 ) Jjia^l 

<> Uljla-a JJSj j»j ^jjaJ 4 5 hr S-iai j (80-70) °C Sj|>a. Stirrer 

. j. a luL a il liLjaait £a c^ls* ' Ua n A kajdi £«aj AJoujIjj % (15~10) £j|>" ^i"" ^ ^jj^jl! 

likt jj-a ( X-press Hydraulic) o"A^ (MPa 50 ) LLisj ^jUiJt JjaLuls ciuuS 
- iia - Ljjuiaj AcLuj 48 Sx»2 jjja >lt ^iLuJI cjflia . 10cm Aclijjl j 5 cmsjiaa 

i ix» £u\Zj ■ 100 °C ^1 U^ii Sj^l 5ajJ j»j 50°C Sj^ 3ajJ lie ^Li^ 
<>2 °C/min JjjIj Jj«-»j ( Nabertherm ) £>j <x>ij £ *W • 14day 

jSiuuj 1500 °C AajJ ^!3°C/min Jj*^ ^ 10 min jSIuuj 600 °C Sjlp. 
0.32 ^1 0.3 <> ^U>y lj^j- fe 1 -^! lw)^!^ 1 »^ 2.5 hr 

iLaalb 4 ualaJl CjUalaJI CjUjlai ^H;J^' Ajjiail umill (3) JjJaJI L££J-Cm 
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Al 2 0 3 )ly*jll 


26.89 


( Si0 2 ) isj-ii 
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ISjluJl (jj^j^ i— il jLLal ^-jJjj ( B) l5^^ 




■Mf-3 

^jUiU iJasA\ (j^afijU Ajaiail <_iuu3t c^m a. Linear Firing ShrinkageJjaJJ ^^kaJl (j-aJSjJI-/ 

i? — 7? 

Linear Firing Shrinkage = — XI 00% 

: £jt duA. 
(mm) JjaJ <JjS g jj^l jlafl : R G 
(mm) JjaJl J*J £ 4>»^1 jiaS : R 

Bulk Density 4*t?aJI -2 

Mettler 50 ) £$j ofe^ ^Ji J Js (»jlA'- 4 ^ 4\Lui1jj jt j>»jlt jLuS 

: ( 18 )ajjV1 a&UJI ru^Vt.ni j . 10" 4 gm oluaj Sjja ^ j ( A 
M 

Z?«/A: Density = — ( gm/cm 3 ) 

: duA. 
(gm) ^j>*jJt 4l£ : M 
( cm 3 ) £ ^ : V 
Apparent Porosity and Water Absorption p L»JI ^tuaLyalat j AjjAUail 
yiSil jk^aJI (open pores ) <U.jjL«J! LjUluj^! <Liuu IgJL AjjAlliil a\l»Lul>11 i_ijau 
sjcli um^ j . ^JjaUI 4jj£ ^Jj A^joLaJ! CjLaLui a il l_ujJ ( _ r £2 f L»JI Aoualualal Lai ^JjaISJ 

A-ayJ yj| ^ji-uj j jJaLa f La tSJJ^j f^J ^ £ jLai!! Hj>a& jj AjjAUall A-L»LuL»ji uLu^ <jjjJj^j! 
AJoujIjj f LaJL jj^La jA j ^ JjaISI 4jj£ i!ujjj2j . JjjuJ AcLuj 12 0 AaJ t£J>H9 O^Luj isiaJ jLJiJI 
(j* P LsJl 4_iualuala! j AjjAlIal! A-L a Lut a Jl i*ni nltl j . £)ljj«aj 4ja-uj^ j f LaJL sjj^La Alui ^ AjuJsj 



W 9 -W 

Apparent porosity = — — x 100% 

W s —Wj 

W -W 

WaterAbsorption = — ^ — -xl00% 



: duA. 

(gm) ( dry ) <Jl*» £j>ufl 4iS : W D 
(gm) (Soaked) * UIL g^Jull ^jj^l to : W s 

(gm) frLaJb jj^La jAj f LaJL ^-uLaJI ^jjAjil AjjS : W| 

* 



) (^jLuu Ljlaili 3aLum £l dua. ( Lybold Heraeus Coating )£jj j**^ <L«jIai» 

a** J-)u tf in j « HP 4284 A Precision LCR meter jlf* JUiul ^ j( 11.939cm 2 

OjIS j Jis_aJ1 CjbJjjil ^ia He ^jjAj j£j ^UjllsJl j AjuJI ^ <_pili&J ( 20-10 6 )Hz tlilJJpl 
jJalujj A-»jll»I3 A^jl j t 0.0001 J % 0.05+ j AjuJ] <_piLij 

iUsiJl 4Jja& j»l±kiuiL ( LCR meter )JL$* t*^ 3 * fr* -10 8 ohm^ 

?t>ai j»j dua. 15min 100 °C tjj* 4ajJ lie i_iia-»J! £ i>»JJ! jjiajj ^ ( silver paste) 

JjaJ dulii ^ a 1 ali JJjj J£ ASe( R p )<Lajli«JI j( C p )3juJI ^ ( _ r Sc jUje-I cjjj^S ^1 LjlujLM 
JjUJl JjS <> i^al a - a il ASUaJl (Ji»jj( power factor (tan8) ) ijM J-l* '(£"' ) ^Utf^ 



A 



tan c> = 



2nR p fC f 



A 

P r (ohm.cm) 

_ J_ (ohm.cm.)" 1 

P 

(cm )( JjWl i^jiafl £jj AiLutail) ^jjAiil tilAui H s : £)\ dua. 

(F) AjuJI : Cp 
( 12 " 10* 8,854 F/m) '<^> ■ e 0 

(m 2 )JJl*JI uJafi AaLuu. : A 
(ohm) Ub'"J <_HJI AjJU^ 1 3-»jli»JI : 
(Hz) £J>H11 ^ MuuJI v i\&Sl\ JM! JJ> : / 

Result and Discussion jjuJU&S 

4a jjialt A-lsIuiaII J£I hat jjial! o-at jaJ2 4m'n1t gjtH2l (4) j (3) j (2) j (1) JlSJ&l ^ 

1500 °C 4a J-^ SJjUI ^ jUaU A^AAaJt 4ilu£lt j JjaJJ ^^laaJt ,j<alillt j 9. Lalt Sj^aUalal j 

iiuu oak" (1 ) JluJt 

(j^aljj °/°5 A^mlll lie du^ tjjlila <jrt*\ "\\\ !ja jjSjji Kjli nil 4_ujij sJLjj 4ajjL>H Aj^LuloJI 



densification < ifa'W Jjjw) au2j2) Jjjw ^tijiutft ^ajjL»JI <Ualui^U JSS %30 

Jajlp! jjjj ^2J1 Ajloxil UjL AuHJl Aai»c i_ijau j| . .j»lc Jluu !<■<, ,.tl 4_u^ SjLjj £a rate 

Jja^M tjLuoa-S diJaj ^211 ^lyiaJI 4jL AuJjJI gJkua* * 22 '( Coble) jU-i dli£ j 21 *4_LjL* sjU <> 
j»j LjULuiaSI ^j-oJSji ( pores ) CjLalui^l JLui ^ I^Ju ^) - ■ flJJ (jJ^lj (jja-uuj'l jj£ l^ia*j £-a <Luui^ll« 
o! 1700°C SJ>* Ale 0 » > .t^Kjt...tlj Umj^VI (> <Ljj£ia <Cjluijjl« 4JU ^fl ia.j jj >aill 

i_iuu aJL) £-a 4a.jlLaJI Aj^LubaJI (jffll JJJ dlili * 23 ' UxajWl <Uuu J- 4 J ^Jd (' SfoMt) AuHil Jjju> 

.(2) JluJI <ji US fUl! A^yaLalal o-aBljj LojS ^Jjj ^ illjKjl nil 
dua. %10 %5 (> Aiuu SjLJ JSj Aj^aJ *il5Sll ^ (3) JluJl 

gm/citl 3 ) %10 ^u*j Ale jjSj du^t Jala UiajWl (>> jjSlaJ! £4>aiU "UtxaJI 4ilu£J! <LajS (j* JaS 

j 1.54 gm/cm 3 ) %30 j %20 ^1 jje jIjJj £(1.52 gm/cm 3 ) li>jNI ^(1.434 
Lk»jiVI <> £j£iaJl ^JjAiU ^Uaa-aJl 3-ajS <> jjSI (jjSjjt^Jtjilt ^^Sfr (1.59 gm/cm 3 
tSjjL2l Jlilt ( liwjlVI (> JlS KjImII 4ita£ djLJt lit tS j*j. Jaii 

gm/cm 3 ^!5UjluujSiI «( 2.27-2.26) gm/cm 3 ^Lajjjj^ 4 ( 2.65-2.6) gm/cm 3 >j!jSiI : tSjLJJ 
AiUs <> ( cjj!jLjiuujS ji ^Lajjjjj) ) ts^LJI V-j » J k; L)li (24) ( 2.33-2.29) 

(j<a ojSjj t_iS>a jAji tluVj-aJI jjia jjSj jAj joS! Jd-^ Ji^i °/°30 J %20 uiuuil iiC ^jSJj.^ jLaoII 
4 jljiiojjj ftjj& A j^jiKjn ^jdlj^j Ajj^ Ajj^jiluiL jllajj( Al203.2Si02 ) li^>J^VIj l%luJI 

%20 14(L-1I ^ jjc dJjJ. < 26 > ( 3.19-3.16) gm/cm 3 A^t2& (25) ^ jxtS J-U-j i&b 

jjjU ^j-a jjSi jjjUJ! lift ^! ^J A t" ,,> ^i^SJI * J Uj ^ialj jJjb .iIuVjaSI <Lxuu oJ^ %30j 

jU 4_lu" » J U3 £-« (1>^ (j^t u^r^ll 4alu.(4) Jl^l (jJJJJ . yaljil AilaSJI 

o^aiii ^ ^jSj j)« ^tj^i ^ic %io j %5 ^ %4.2 %5 <> ^jaia js^j jSj 

%6.8 J l%lui % 10 A^uu Aic %4.2 o^^' di Af*' ^ UxajiVI c> UJ*^ ^4>a^) (> J^t 

dJj jju. %30 J %20 uuuil iaC UaiJa ^j^afioJ! ^ jjiaJI L)J%i- ^ liMjiVI c> jjSlaJI £4>aoU 

cijLajjjjj jijtjS) ^>S?t jjyiSfi Ajjjyi Jii^V 1 cP! Jj^ (| jJt 4^1 

.JjaJJ ^jLaJl o^JSill (> JiL La^ . (27) (4ij!5LjiuujS 



ijM J^lfrj ^L^il Jjsdt ^ gJU^S (7) t (6)' (5 ) JliiVt 

-jS site! Jli^Vt 

JJC JCjUjj » j& ialubaJI <jjL^£Jl JU-aJI JJjj sjL) £-a SjaUl J^>l£j Jj^JI tjj^ 

^j ^ jjj La-a ^ylsli i-iUaSluiVi ^j ( space charge 3 . t .iuv.,,.i jj) AoLoli ^LuUaSlmVl 

^L^il JU-aJI JJjj S.lLj (jj tSlliS . ^L^il JU-aJI JJjj sJLjj £-a £ jtailJ JjxJt OjIj jUaij 
jjjL^SJI Jla-aJ! jJu <b£l>a ^^Jft ail AojL^U! i_jUa&l CjLuUj AjLIB <>a JIL ^i>ajl! ( _ r Sc JaiutaJl 

sjLjj |j-a sjail! J-alc ^-aaLu ^j tj^Ji JalubaJI <jjL^£Jl JLa-aJI (j* 1 ■ aj AiUa2l (j* JSj La^> 
Jla-a Jajiuu lai. ^L^l LjUaSluflL! ^UIuIIm »jc ( D ) Jlyiit ^ujj.ialuL>ll <jiL#SJl JLj-aJ! JJjj 
ililiaaiSI j^l>ai 4j*jJaj«a <^J;I diiaj cjJJ Jj^ AjLujla ^jia ^Jt ^Lj^S 

: ( 31 ) 4jjU-aJI l-ujo^ jalutail c^Vjf^ J^!i <jJ**^l Jj^t ^ £-» Jajjy 

: £jl dua. 
i-iUaSlu.Vt :P 



^uUaalu.Vl AjL^ 1 J tr^ 1 JJ^ 1 c« ( Clausius Mossotti) 5JjU^ 

A/'ag _ e r -1 

3 g 0 G r +2 

MJjLaJI j IjJaVI <Uuu ^j-ajia »Jaa>j^il S^J&Uil CjUjjVI ^jjj AjLuILm a jLjj ^Jl tiUj t r¥ u °L i4aI1 

J|ja1S AojL^SJ! AjLhdjjil iajju j) . AojLj^SJI AaL-ajlS! S jLij ^jJ) (_$ JjJ U-a A^ImI^uJI ^jLaili 

%5 ^iB ^jli-aJl j;j>aiil (5 ) Jlill (> jj . (32) l4fuJj JjlaVl AjluL ^fc Ajlwj^uJl 

(7)j (6 ) qjK'mH ^ajJ AjI j difljil t^' (IilJJjjJI (>a ^m\j ^iaJ Ajlc Jjc dulj <l! ISjIuj 
^jLaiiL MJjlla yjci ojSji ISjIuj %5 yic ^jli-aJI j;j>aaii 4 AojLj^SJI Aaku3jj% ajjill J^lc ^ j) 



jljiaVI aJJala jIjaII ^ 4jjjjJ| A-ullaSluiVI liiiaj dip. . AjLaSI ^jjUaSluVI aJLj ^1 dlj (£jju.(£>a&l 

Ajkufljjii 3 tHa n <jl ( heterogeneous) o 3 !**^ 3<«iM<» jj& jS ( multiphase) 

4-iLuajj jiiSVt jl^aVI jjc- ■'■!'■>■ ^jjj ^Jl ^ Jjj JU»« jJjIj Ajl2|j]| SjUSI <LuL^£!l 

Jjfcil tlulii (jk AjjAlia luuj Ua Ajii^ajj JlVl jljJaVI (j& 1^ ^ail ^jhi nil Ale l^a£|pj 

( _ J Jc i_uljjii!l jl CjULui a il jl 4 j< > "*<> l_i JJ*JI tliua uUl Qa!ijjl\j ^£lp t^^j (j! O-UjJ C5-*Wj$^ 

O-aljl 0) U£. ( 33 ' 32 ' 29 ' 19) tj5b^ili JjUll cjUaflS jku. 
AjjiajJI (j^LaUl ( tan5 )<j4j*^ (jljli% Jj*JI ljjIj s-ibj (_yi AaJUJI Aj^Iul&II (jl j| 

ijUjjI jj*-"* AjJcIUI tjLijjVI (Jcliajj JJbdl Jib ^1 iaHa jkuiil ^lp jaJI ^ 

H 2 0 + K- — ► H + +KOH 

flail Aj^aUalal A_uj*j (jj£j Jl . 

( 29 )^jfr^l ^Uoitfi ( interdiffuse ) Uib cMji\ 

jJjUil (j-a Jjjj Uat (2 ) jLuJI (jjjw U£t £jUi!l (jSb (j^i (jic-i l%lui %5 (j-lc J^""*- * ti ^ j>*aii 
JJjj jjc Jjc CjjIj AJ ISjIuj % 30 (^ ^j^a-ail ^j>uil o! JaaSL US .9^1 ^fl AJI ^ jJI 
(>lcj iiLyajj pj& 4j liliji ^jUiJI (> 1 MHz JJjj AS&ji c£>^ ^jUiJI <> Jfl) lKHz 

JS 4 j'njll AjjUsSIujVI jJjLj (jl Aajjj3I sift jSjj. (jjjjjiaJI tlilJJjUl (^Xa (j^Lua ^jUill ^SIj qa Jiil &jJ3 
Ua(2)j (1 ) (jj^Mill (j-a (jJJ-4 U£t flail Aj^aUalalj A^jjAaj 1 ! Ajy i lui a il (ji-iM nl 4 ^j"* jjjS JLuu 

^iSlj I «j'<"t> Jjaui ^UjjIj jljiaVI 4a ■■■1^" ^j| LusjI (^jajj. ^ Jj-aHI ^Jaui ( _ J Jc 4_ijiaj]| jjjIj (j^> JSj 
(jjjjj. (3 ) JluJI (^i (jJA« US £ jUiil £a 4Jjlla Ajax^JI 4ilj£ll AJUJI j>jiJI (j-a Aak. Jjluil 

. 10 6 Hz Jjpjj j 10 3 Hz JJjtf! jjc LhU^I o^l^iJI ^ (4) JjJaJI 
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Abstract: 

The research concerns with physical properties (linear firing shrinkage ,bulk 
density ,open porosity , and water absorption ) and electrical properties up to 1 
MHz ( dielectric constant ,electrical conductivity and power factor ) of samples 
prepared from Alumina powder with Quartz additives .Samples were pressed at 
pressure 50 MPa by using a mould has diameter 5 cm and fired at temperature 
1500 °C with maturing time 2.5 hr . The research ,in the course of studying the 
above properties , aims to an accurate clarifying to the effect of Quartz additives 
percentage (5 %, 10% ,20 % , and 30 % )on the physical and electrical 
properties Alumina.lt was found that the water absorption and open porosity 
decreased with increasing of Quartz additives .Also ,it was found clearly 
decreasing in linear shrinkage (from 5 % to 4.2 % ) at Quartz additives 5 % and 
10 % ; while the variation was a trace at 20 % and 30 % ( from 4.6 % to 4.5 % ) 
respectively .Also , it was found decreasing of bulk density with increasing of 
Quartz additives up to 10 % from 1.518 gm/cm 3 to 1.434 gm/cm 3 then it 
increased with increasing of Quartz up to 30 % from 1.541 gm/cm 3 to 1.586 
gm/cm 3 . In relation to electrical properties ,at the frequency 1 KHz , it was 
found that 5 % of Quartz additives result in maximum values of dielectric 
constant and power factor and electrical conductivity. The same behavior was 
found at 1 MHz except dielectric constant; while the 30 % of Quartz additives 
gave maximum dielectric constant(3.15 ) and minimum electrical conductivity 
and power factor (4.47*10 ^ohm^.cm" 1 ,0.0255) respectively .In general it was 
found ,through the curves of electrical properties with increasing of Quartz 
additives , that the ratio 5 % gave larger values of electrical conductivity within 
the extent of frequency from 200 Hz to 1 MHz ,then it decreased at the additives 
10 % and 20 % .While at ratio 30 % gave minimum values of electrical 
conductivity compared to Alumina. The same behavior was found relative to 
power factor curves. 



